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Geo:!.o.:::ic Interpreta t ion of ::ieismic.: IAta 

H.el ocution Route Z 

Littleton Road Grade Separation 

Stations 243-252 

in Harvard, I.:e. ss. 

by 

James ~. LAyne.rd, Ge oloc ist, u. s. Geolo6ical Survey 

and 

::tev. iJaniel Lin ehan, ..;)• J., .Seis::Iclo.;ist, ,,eston College 

Durinc purts of June and July l .J·~::, nine saismic t ro.verses were 

ms.c.ie u t t :1 i s site. 'j p on prelirninury office develcprnent, t l: e velocity 

do.":.e. f or so;;;e of t n es e traverses ·were t ilour,ht to be in9.doc;t:.ate and it 

vias r ec o::'.. .ended ~r.ut t h ese li:~os be rt:J-s •:rvuy ed. Lnter surveys (: ·.arc h 

l SS;.;) , h o·.;evl r, of :1ea:-oy sit e s i n:i ic.: c:. ted t. :.u.t t. iw cri.-;i:~a l d o. te. v;e re 

~~e .. or i-: v:o.s <lone(.:. :: lJ C. r t of e. c o upcr:1.-:i·J0 pro.-; rr:: :-:. o.::' ;~ i1 e ;.nssa­

c: use '... t.s :...cpo.r b :e:1-: cf 1--J ·.:J l i :: .. o6:s 0.:1 •..: the U:~i -'.;ed Sta te Se olo=ical 

Surface ·:;eolor;y 

J~t this loc'ltion t h e proposed roo.dsite tre.·,rerses e. nearly hori­

zontal , be!lc!.-li ~ e ures. on tl e nort i.err. slope of e. t ill hill. .:here 

sru::p l ed t. h e t ill is ::J o·j ero.tel:,· loose, so: ~.e .. ; ,s. t ss:-Hi:; . ur:d is overlo.in 
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by a. t h in lt~yer, o. few inches to a. few feet thick, of fine silt and 

so.nd. At the overpass site nwuerous boulC.ers of contorted. ~.ico. 

schist are scattered over the surfE>.ce. i .nny larc;e an.:; nla.r blocks of 

granite and related rock, hO'sever , occur just to tr.e \lest of the ovt~r-

pass site between stations 240+t0 and 243 . 

'..l L t: bedrocl: W1derlyinr; .r.:o£t of the s i tt: is probably r.:ica s'chist, 

for t i1is t ;y'"l)e of roc k , · .. it i e:. t r end +.h. .. t \. ould projec t to the site, 

is '3;:po::;ed e. lc:;.c Lit t let on ~ oo.d se ·.'cr :.c l r.u."ldred feet t o t ;te east of 

tLe ove rpass site. I n s.d j itio:-1 , a. s rr.D. ll : 'llss of nica sc:-.i ~t, t Lat 

is pro~e.b ly i:-. p lo.ce, oc;cur s -~5 f'(;e t fro:n G, a len e tra vers:; G -~; . 7he 

E; eolow· of the site und o:' -c i1t: surroundir:c re.::;ion str on.::: l y su ~ ::- est 

that bedrocl: is close to the surface at t h is locution. 

Seisr:lic .re.verses 

I iw layout o:: tflC: seis:ai c tr!::.ver~es is sha\'rn on s heot 1. The 

traverses and their lenEths are: 

A- i3 , 330 ft:ot r-..;, 1 C5 fe e t 
. .... 

33C. II ;,-: -L, l u5 II v-..,, 
.u-:::.., G2 0 II -" 165 II •.. .... 
i.:.- i"' , 22C II P-'1., l GG II 

~ I I 
u - ... J. , 1 65 II 

The s !" ~.ot p oi!1ts for the tru.verses \<ere 1 oc c.:. ted as fo1 lm:s : 

J\.t stat i vn 251+30 
U .t 

It 24G+CO 
c, 1G4 feet to t h e ri ~ht (south) of station 2-::: 4+95 
D, 50 " " II le f t ( r. orth ) II " 24G+C·5 
:r;, 5 " " " " " II " 246 ,. .. . ' st ::. t i en 243+[.0 
G, 5:::> feet tCJ t h e " " II II G43+S7 

- 2 -



i l . sta. t ion 247 
r. 65 feet to t h e r i t;ht ( sout h ) of s t e. tion 248+2 5 
J . s t a t i or- G48+25 
:~ . 35 f e et t o t he II II II II 2 ~8 +7 5 

L. 3[, II II II II II 11 II 2 ~ 7+1 0 

20 II II II l eft (nor t h ) II II 249+35 -· N. 20 " II " II II II II 24 7+70 
P. 105 " II II r :icht (s outh ) II II 250+00 

60 II II II left (n orth ) II II 250+00 ..... 

Depths t o 3edr oc k 

The de oths "t o bed r oc l: nt t h e s n ot p oint s as ca lc u l at e d f r om t h e 

seismic dnt a a re as f ol l ows : 

r. - ·1 f oet l - 11 feet 
7 II J - 9 II 

c 5 II 
;·~ - 7 II ( t: s t i ::-.u t e ) 

D - 5 II L - l v II 

E - 1() II :.1 - 8 II 

F - 8 II I·! a " " 
G - 5 II p - 7 " 

8 II - - 13 II n . - ...... 

Geol o ~ic Int e r p r e t ati on of Se i smi c Data. 

Ti", e inte r p r eted p osi tio!"ls of "th e bedr oc k surfa ces a l an;; the 

seisrr:ic t r averses b e t we e'1 t:-.e s h ot poi~ts u r€. s :: 01::n on the geol o;; ic 

s e c ~ .i.on s . sh e e t 2 . Th e se su:- .!:'!:l. ces a r e ~h v.-.n on th: s ections '::1~, smo oth 

Jur ve s , but 'th e~' 1 :1u ~t be con si dered on l y a s c:er.e r u l i 7.ed app roxi mations, 

f or rc1r:.ny small r idge s , knob s , and dep r e s si on s rray occ ur a t altitudes tha t 

a r e a b ove and '::>el ow these ct:.r ves. 

Th e depth val ues fo r r:1 os t of t h e sh ot points ;·;er e c a lculated f rom 

an estirr~ tcd a ve r nc e ti l l ve l oc ity of 2500 fe e t p e r seco~d . : r om ex-

perienc e els evihere, ho .• ever, t !-l is esti !"ilted ve l ccity is bel i eved t o b e 
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very close to tno actual velocity of the material. so tnat the depth 

values and general altitudes of the bedrock profiles can be considered 

ree.~ono.bly reliable. 

:..:ost of the velocity data for tru·.re,rse L-Y. were confused and 

inadesuate. The position of the bedrock surface for most of this section 

is dotted, v: ith the depth valus e.t K beir"~ o:1 ly a rough esti:uate. The 

depth value at L may be considered cooci, but. in r;enore.l. the information 

r,ive:1 by this s ection must be cor.sidered only as a very rouc;h approximation. 
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